Human neurotrophin receptor p75NTR defines differentiation-oriented skeletal muscle precursor cells: implications for muscle regeneration.
Satellite cells are resident stem cells of adult skeletal muscle that have roles in tissue repair. Although several efforts have led to the functional characterization of distinct myogenic populations in animal models, the translation of these findings to humans has been limited. Here, we analyzed the expression and function of the neurotrophin receptor p75NTR in human skeletal muscle precursor cells. We combined histological investigations of muscle biopsies with molecular and cellular analyses of primary muscle precursor cells. p75NTR is expressed by most satellite cells in vivo and is a marker for regenerating fibers in inflamed and dystrophic muscle. p75NTR mRNA and protein are also detectable in primary myoblasts, and these levels increase transiently when cell differentiation is triggered. Transcriptome analyses of p75NTR high versus p75NTR low muscle cells showed that p75NTR is the prototype marker for a precursor cell population that has a broad transcriptional repertoire associated with muscle development and maturation. Several in vitro experiments, including receptor blockade and gene silencing in myoblasts, proved that p75NTR specifically regulates myogenesis and dystrophin expression. Taken together, the results indicate that p75NTR is a novel marker of human differentiation-prone muscle precursor cells that is involved in myogenesis in vivo and in vitro.